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Abstract

Three peptaibols, atroviridins A—C, were isolated from the culture brotArichoderma atroviride The
amino acid sequences were determined by mass spectrometry and two-dimensional NMR experiments. They
are composed of 20 residues with a high ratiooedminoisobutyric acid, and these all are determined as new
peptaibols. © 1999 Elsevier Science Ltd. All rights reserved.

Peptaibols are a class of linear antibiotic peptides biosynthesized by widespread soil fungi, such
as Trichoderma Hypocrea Emericellopsisand Boletusgenust Structurally, peptides of this class are
charaterized by several,x-dialkyl amino acid residues such asaminoisobutyric acid (Aib), an N-
terminal acyl group, and the presence of a C-terminal amino aléoBetause of the relatively high
content of Aib, the strongest known helix-forming amino atigeptaibols have a strong tendency to
form amphipathic helices resulting in voltage-dependent transmembrane channels in the lipid bilayer
membrané. Some of them were shown to induce various biological activities, such as uncoupling
of oxidative phosphorylation in mitochondfagnhancement of G&-dependent catecholamine release
from adrenal chromaffin cel&hemolysis’ cell fusion? and inhibition of ameba cell multiplicatioh.

In this paper, we report the stuctural elucidation of new peptaibols, atoviridins A—C isolated from the
liquid culture of Trichoderma atroviridg(Table 1)1° This is the first report isolating peptaibols frém
atroviride.

Their sequences were determined by positive ion FAB-MS and two dimensional NMR experiments
(COSY, HMQC, HMBC, TOCSY, ROESY). Amino acid analysis of the total acidic hydrolysates of
atroviridin A provided the following amino acid composition: Aib (8), Ala (2), GIx (3), Gly (1), Val (2),

Leu (1), Pro (2). Atoviridin B differs from atroviridin A in that it contains isovaline (Iv&amino-x-
methyl butyric acid) (1) instead of Aib (1) and Ala (1) in atroviridin B is changed to Aib (1) in atroviridin
C.
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Table 1
Sequences of atroviridins A—C

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

A Ac-Aib-Pro-Aib-Ala-Aib-Ala-Gln-Aib-Val-Aib-Gly-Leu-Aib-Pro-Val-Aib-Aib-GIn-GIn-Pheol
B Ac-Aib-Pro-Aib-Ala-Aib-Ala-GlIn-Aib-Val-Aib-Gly-Leu-Aib-Pro-Val-Aib-Iva-Gln-Gln-Pheol
C__Ac-Aib-Pro-Aib-Ala-Aib-Aib-Gln-Aib-Val-Aib-Gly-Leu-Aib-Pro-Val-Aib-Iva-Gln-Gln-Pheol

The three GIx residues obtained in the total acid hydrolysates were assigned to GIn from the
observation of thesynandanti e-protons of the three carboxamide groups intHeNMR and TOCSY
spectra. To determine the absolute configuration of each amino acid, GC analysis of the total hydrolysates
with derivatization was employed. GC analytical conditions were the same as described préviously.
The GC analysis results indicated that the chirality of all the amino acids and the amino alcohol,
phenylalaninol (Pheol, Fol), were in except for isovaline which was .

The FAB-mass spectrum of a major component, atroviridin A, gave an [M%a] with an m/z
1986. Also two major fragment ions are obtainedréz 1189 and 774, which were generated from the
Aib—Pro bond with a labile tertiary amide link. The abundant fragmentation ionzk189 turned out to
correspond to the N-terminal part of atroviridin A, and the fragmentation ionizt74 corresponds to the
C-terminal part. The collision-induced dissociation (CID) spectrum of the ion at 1189 showed successive
acylium ions assignable as shown in Fig. 1a. It provided sequence-specific ioizldi04, 991, 934,

849, 750, 537, 466, 381, 310, 225, and 154 and the mass differences of these sequence-specific ions
are attributable to Aib, Leu, Gly, Aib, Val, GIn+Aib, Ala, Aib, Ala, Aib, Pro, Ac-Aib for the sequence

a)
& ;
g3iAc+UPUAUAQ+U vV iU |Gi L iU
[} H
=
P
o 27
‘Z 22 (=]
: 31a. a56. 7249.7
3 14 s8.@ |
~ ‘ :
0J— u.luh.,u.ﬁl“ﬁu, N ETTINI J‘L | l . J‘Hll
0 100 200 300 400 500 600 700 800 900 1000 1100
m/z
0.2 b) 2?23.7
. P+V U U Q Q Fol
= 2
w
= 282. 2
8
= 58.\
. 16 a
4
£ 14
% 366.9
m J 721A8\
622.8
0 { ‘IJlJi\le x.l.I.l Lo ‘.1 “J'LIJ\' IIA'Jl.l

y

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
m/z

Figure 1. CID spectrum of the ioms/z1189 (a) and 774 (b) from atroviridin A (U=Aib, Fol=Pheol)
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Figure 2. NH (a) and Pro®H (b) regions of TOCSY spectrum of atroviridin A in DMS@-at 60°C

1-13, respectively. However, due to absence of the sequence-specific ion betiz&&® and 537 in

CID spectrum, the sequence 7-8 could not be determined. The CID spectrum of the peak 24
afforded sequence-specific ions except for Pro+Val of C-terminal residues as shown in Fig. 1b. However,
the spectrum showed the significantly abundant B-type itz 70) that was deduced to originate from

the loss of CO for Pro. Thus, the sequence of C-terminal residues was determined as Pro-Val-Aib-Aib-
GIn-GIn-Pheol.

The proton chemical shifts of each amino acid moiety were assigned by TOCSY spectrum. Eighteen
amide protons except for two prolines were assigned at the regi@n6o®-~8.7. Each CH of two
prolines was observed &t4.32 and 4.15, respectively (Fig. 2).

Amino acids sequences of 7-8 that still remained uncertain were determined by ROESY experiment.
The ROESY spectrum gave the conclusive evidence for the amino acid sequence of 7-8, which showed
the correlation peaks of NH(ABYNH(GIu’), NH(GIU")/NH(Aib®), and NH(AIF)/NH(Val®) in Fig. 3.

This also confirmed the sequence dfHIPro'4)/NH(Val®). Thus, the structure of atroviridin A was
concluded to be Ac-AibPrc>-Aib3-Ala*-Aib°-Alab-GIn’-Aib8-Val®-Aib10-Glyll-Leul2-Aib13-Prot-
Vall>-Aib16-Aib17-GIn'8-GInt®-Pheot. The sequence of atroviridins B and C was determined by the
combination of FAB-MS and two dimensional NMR experiments on the basis of the sequence of
atroviridin A.
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Figure 3. NH-NH (a) and Prd@4-NH (b) cross peaks of the ROESY spectrum of atroviridin A
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